ABSTRACT Afghanistan has 2 tuberculosis surveillance systems, the National Tuberculosis Control Programme (NTP) and the Health Management Information System (HMIS). An evaluation of these surveillance systems in January/ February 2010 was done to identify their strengths and weaknesses and to formulate recommendations. Attributes of the programmes were evaluated using US Centers for Disease Control and Prevention guidelines. Usefulness and flexibility of the NTP system were good; stability, representativeness and data quality were average. Simplicity, acceptability and timeliness were poor. Reporting delays regularly exceeded 3 months. Positive predictive value and sensitivity were 11% and 70% respectively. The HMIS system was simple, acceptable and stable, with timely reporting. Reporting and feedback were good, as this system has strong government support. Flexibility, data quality and representativeness were average. Positive predictive value and sensitivity were 10% and 68% respectively. No outbreaks were detected by either system. The NTP and HMIS surveillance systems are duplicative and neither covers the private sector. 
Afghanistan is recovering from the aftermath of more than 2 decades of civil war; nevertheless, there is ongoing security instability and economic difficulties in the country. Control of communicable diseases is one of the highest priorities for the Ministry of Public Health (MoPH) because these account for 60%-80% of all curative outpatient visits and over half of all deaths in Afghanistan [2] . The country remains one of the TB high-burden countries with a high ratio of females to males infected (1.85:1). TB control services are an integral part of the package of services delivered through the primary health care system at district and provincial levels. The sustainability of activities is unclear, however, given the unstable security situation with its current reliance on donor support.
TB control is a priority for the country, being one of the main 7 components of the Basic Package of Health Services for Afghanistan [3] . TB care is provided free of charge in all public health facilities. It is very important to strengthen surveillance systems in order to find TB patients as early as possible and treat them properly. There are surveillance 2 systems which, in addition to other activities, are responsible for TB surveillance in Afghanistan: the Health Management Information System (HMIS) [4] and the National Tuberculosis Control Programme (NTP). This paper is an evaluation report which describes the national tuberculosis surveillance systems in Afghanistan, identifies strength and weakness of the systems and provides recommendations for improvement.
Methods
The review was undertaken during January to February 2010. In order to evaluate the TB surveillance systems at the national level the guidelines for the evaluation of public health surveillance systems developed by the United States Centers for Disease Control and Prevention (CDC) [5] were used. These guidelines include the following steps:
• Engage the stakeholders in evaluation.
• Describe the surveillance system to be evaluated.
• Focus the evaluation design.
• Gather credible evidence regarding the performance of the surveillance system.
• Justify and state conclusions and make recommendations.
• Ensure use of evaluation findings and share lessons learned. Using the guidelines, the surveillance systems for one disease were taken into acount, the sampling was purposeful and the head of departments were approached to obtain necessary information. Both the Afghan NTP and HMIS were evaluated by applying these guidelines. We did a desk review before interviewing managers in both systems. The managers of other relevant departments were also interviewed. We did not use any statistical tests of significance; however, selected indices were used and calculated as described in the guidelines [5] . Ten attributes (usefulness, simplicity, flexibility, data quality, predictive value, sensitivity, timeliness, acceptability, representativeness and stability) were evaluated in both systems. Attributes were scored based on pre-defined criteria and ranked as poor, average or good. The main documents of each system (strategic plan, guidelines, manuals, annual reports and databases) were reviewed and consultation with stakeholders was carried out. In addition 5 key informants from each system were interviewed from among the directors, managers and officers. Furthermore 1 or 2 staff at departments of the MoPH (research, surveillance, preventive health, policy and planning and health care service delivery) were interviewed; they were selected based on their involvement in and relevance to the TB surveillance system.
Description of the TB surveillance systems
The Afghan NTP was established in 1954 with technical and financial support from WHO. The NTP is a technical department of the MoPH that leads and carries out prevention, detection, diagnosis and treatment of TB patients. Its vision is a TB-free country, with elimination of the disease as a public health problem by 2050 [6] . The major objectives of the programme are to reduce the risk of infection, morbidity and mortality due to TB by having 100% coverage of DOTS treatment by the end of year 2015 and ensuring the cure rate and detection rate of new sputum smear-positive pulmonary TB cases at over 85% and 70% respectively. There are 13 recording and reporting forms which are used by the surveillance department for data management. The programme claims that data are collected, analysed and disseminated quarterly in review meetings. Originating from public health facilities, the data flows to the provinces and then to regions and finally to the NTP at the national level, where multiple national indicators are calculated and reported to the MoPH and WHO Regional Office for the Eastern Mediterranean.
illustrates the flow of information. The system is supported by USAID and the World Bank.
Attributes of the systems
A summary of the evaluation of the 10 attributes from the CDC guidelines are presented in Table 1 .
Usefulness
HMIS data are useful for planning and monitoring but are less useful for detecting TB outbreaks, whereas proper analysis of NTP data will detect and allow a response to outbreaks. TB data collected by HMIS are poorly linked to action, while NTP data are used by both national and international stakeholders. Based on research department statements at MoPH they have not used TB surveillance data for the development and conduct of studies; however, NTP surveillance data are used by the TB research department and WHO for various studies.
Simplicity
Standard case definitions are wellutilized in both systems and facility registries (logbooks) are the source of data. HMIS collects few variables whereas NTP uses consistent, standard forms to collect more variables regarding morbidity and mortality of TB including age, sex and geography. The HMIS database is linked and fully integrated with other databases at MoPH, while the NTP database is still in the pilot stage. Prior to sending to the national level, data are edited, analysed and shared with stakeholders at provincial levels and submitted electronically to the MoPH quarterly. The HMIS is simple, quick and easy to enter and analyse the data. The Microsoft Access database is familiar to staff and facilitated by a series of simple drop-down menus. However, data collection and flow of information is more complex. Taking into account the very high turnover of staff the officers are well-trained at all levels. All implementers at primary health care facilities, including government, national and international NGOs are involved in the reporting of data and timely quarterly feedback is provided to them from the national level.
Using multiple forms for data collection makes the NTP system more complex both in its structure and mode
The flow of information is presented in Figure 1 . The system is supported by WHO, the United States Agency for International Development (USAID), the Japan International Cooperation Agency, the Global Fund to Fight AIDS, Tuberculosis and Malaria and some other donors.
The Afghan health information system was upgraded to HMIS in 2003 [4] and focuses on standard reporting forms containing the minimum information that needs to be collected, analysed and reported routinely. The system is computerized, which allows data on priority health problems at the local levels to be aggregated on a database at the provincial and national levels and rapid distribution of analysis copies to all levels. The main aims of the system are better management of health services and resources, facilitating supervision and assisting in planning, monitoring and evaluation. In HMIS data are collected about suspected TB cases and the number of slides examined. Data generated at the facility level are reported to provincial levels monthly for analysis and feedback and afterwards the reports go to the national level quarterly for feedback and dissemination. Being supported by the government and having staff in the government salary system, the HMIS is sustainable, unlike a project based approach in which the funding is withdrawn when the project is finished. It also conforms with planned new software systems in which common files will link to other databases such as training, expenditure, pharmacy, human resources and others. Variations in funding have had little effect on the functioning of the system. In contrast, the NTP system is flexible and able to adapt and accommodate changes when there is need for additional information or reporting in TB forms. However, the system is considerably donor-dependent and cessation of funding and support is a concern for its sustainability. For example, there was an interruption in funding for laboratory services and no reporting was done in late 2008.
Data quality
While the HMIS has progressed since it was set up in 2003 in terms of quality of data, some blank cells and illegal values are still observed in the forms; for instance, it is known that some facilities have reported that they are performing sputum smear examinations when in reality they do not have microscopes available. By and large the HMIS is collecting complete and valid data from registries by checking for missing and illegal values (out of a predetermined range) at different levels. Data management, including data collection, entry, editing, analysis and feedback, is good due to timely feedback and training.
The NTP has expanded rapidly but there are still blank and illegal values in the forms despite checks on the quality of data at provincial, regional and national levels in quarterly review meetings. It covers more comprehensive data compared with the HMIS. However, there are difficulties in data management at NTP at all levels, including reporting, analysis and feedback.
Acceptability
HMIS benefits from acceptability among all MoPH, NGOs and international agencies. Data are collected from registries and there is no need to interview and collect the data for routine cases. A high rate of data reporting is observed at all facilities and almost no refusals in participation are seen. Complete and timely data are available. However, HMIS is less acceptable by TB-related stakeholders due to problems with incomplete and duplicate data.
The NTP on the other hand is not fully acceptable at all levels of health workers due to the multitude of forms and high workload at primary level health facilities. The system even 
Sensitivity of the surveillance system
We defined sensitivity as the ability of the surveillance system to truly detect cases of TB in the country (sensitivity = cases detected/cases existing × 100). No survey has been conducted to establish the exact burden of TB in Afghanistan and the system is using WHO estimates for case detection and other indicators.
HMIS data
Based on HMIS case definitions for TB the patient is recorded as suspect and he or she is sent for sputum examination, but the HMIS is not able to trace the contacts. The following is a calculation of the system sensitivity using data from the HMIS database for 2008:
Total TB suspected cases reported: 146 981
Total sputum smear-positive cases estimated: 17 885
Total TB sputum smear-positive cases detected: 12 229
Sensitivity (12 229/17 885) × 100 = 68%
NTP data
The NTP system is collecting epidemiological and laboratory data from all facilities covered by DOTS. The contact tracing is another problem which is not done by the system and reduces its sensitivity. We calculated sensitivity just at the routine reporting level in 2008.
We can calculate sensitivity at the level of all TB cases or at the level of sputum smear-positive cases.
Total TB suspected cases (prevalence): 40 000
Total TB suspected cases detected : 28 300
Sensitivity (first level) (28 300/40 000) × 100 = 71% Using data from smear-positive cases shows almost the same sensitivity:
Total TB sputum smear-positive cases estimated: 17 885
Total TB sputum smear-positive cases detected: 13 136 S e n s i t i v i t y ( s e c o n d l e v e l ) (13 136/17 885) × 100 = 73%
Predictive value positive of the surveillance system
We defined predictive value positive (PPV) as the proportion of acid-fast bacilli (AFB)-positive slides out all slides examined by laboratory facilities (PPV = true positives/all positives × 100). 
HMIS data

NTP data
There are possibilities of laboratory examination for AFB at facilities but that is not possible to do culture except at the NTP reference laboratory in Kabul. 
Representativeness
HMIS covers public facilities including government and NGOs; however, 15% of the country is not covered by public health facilities and a considerable proportion of the population are utilizing the private sector, are not seeking medical care and/or are seeking care through other means. In addition the system is not collecting sufficient information about the demographic and socioeconomic status of the population. It therefore cannot be said that the system is representative of the whole population. Nevertheless, HMIS covers fewer variables and is trying to cover the private sector and military health facilities as well in efforts towards improving the representativeness of the data.
NTP has expanded its DOTS coverage exponentially and is now collecting data from 1013 facilities, which are almost 90% of Basic Package of Health Services facilities. The system is collecting sufficient information regarding age and sex of cases along with their residential areas. There are 2 sources of information: basic management units (facilities) and laboratory registries. Similar to the HMIS, the NTP misses data from private sector and military health facilities.
Timeliness
Timeliness was quantified as delays more than 3 months. At the community level the amount of time it takes for clients in the community to seek medical care is very difficult to determine. In HMIS data are taken from health facilities and sent to the provinces monthly.
At the provincial level data are analysed and shared with all stakeholders and after cleaning data are forwarded as soft copies to the national level at the end of each quarter without delays. More than 95% of facilities are sending their reports regularly. Collection and examination of sputum is also timely at facilities. Feedback is provided after the quarterly data collection from central HMIS to those facilities in which problems are identified in analysis.
NTP is collecting information quarterly using laboratory and facility quarterly formats. It is also reporting treatment outcome and conversion of sputum-smear positive cases. However, the quarterly reports are not sent on time from facilities to the provincial level or from the province to the regions or from the regions to the national level. Delay in reporting is therefore a concern. Furthermore, feedback is not provided timely and properly. All data are sent as hard copies from the lower level to the central NTP, which is not acceptable in the current challenging conditions of Afghanistan. Timeliness therefore is a concern for the NTP.
Stability
The HMIS is able to collect, manage and provide data properly without failure from all its facilities and its fully operational with its monthly reporting at the provincial levels and quarterly reporting at the central level. All stakeholders are entitled to receive the HMIS analysis folder for their own analysis of data including TB. The Microsoft Access database is simple and user-friendly, is well developed and few resources including human and non-human are required for its maintenance. It takes very little time to enter, edit, transfer, analyse, store and retrieve the data. Problems in extraction of information do occur, however, due to occasional breakdown in the electricity power supply.
Due to delays in reporting of data timely information is not available within the NTP. Data are collected at health facilities and laboratory facilities in hard copies for each quarter and are entered into a Microsoft Excel as well as a new Access database. These databases are very simple for data entry and analysis and few resources are needed for maintenance of the database. Corruption of databases due to viruses is always a concern. The system needs to be made electronic at all levels particularly at provincial and regional levels.
Discussion
HMIS is a very good system which provides timely information through daily recording and monthly and quarterly reporting and feedback. NTP is collecting comprehensive information but with delays in reporting and feedback. So timeliness, as a key surveillance system metric, is better in the HMIS than the TB surveillance system under the NTP. Unfortunately the information is only occasionally linked to action in HMIS while annual data is mostly used for planning at the national and international level at NTP. The HMIS system has a high degree of acceptability among stakeholders because it has been developed with the involvement and participation of various HMIS taskforces. The NTP surveillance system is less acceptable due to its complexity and multitude of forms.
HMIS is collecting fewer variables regarding TB compared with the NTP. There is poor coordination or sharing of information between the 2 surveillance systems regarding TB and this causes duplication of effort, wastage of resources and incomplete information. Both systems are collecting data from all public health facilities and both are missing data from the private sector facilities where many cases come and are managed.
Both systems have approximately equal sensitivity and PPVs. The low prevalence of smear-positive cases in the population has affected the PPV, lowering it to 10%. Both systems are able to show the seasonal and secular trend of TB cases, which generate hypotheses and trigger research questions.
Despite a review of the literature we could not find any similar evaluations for comparison, but some unpublished reports of public surveillance evaluations from the Field Epidemiology and Laboratory Training Programme in Pakistan provide similar results regarding TB surveillance systems.
The following points are recommended based on findings of this evaluation.
• Attention should be given to integrate both systems in order to avoid duplication and to strengthen mechanisms for coordinating with related departments to use HMIS data for action.
• Taking the lesson learnt from acceptability and sustainability of HMIS the surveillance system at NTP should search for mechanisms for improving its acceptability among health workers. There is a need to reconsider the variables in both the HMIS and NTP surveillance systems.
• The system should assess the reliability of data sources or triangulate the data with other data sources.
Refresher training of health workers at the lower levels on guidelines and case definitions of TB will increase their skills and improve the quality of data reported.
• Better adherence to guidelines is needed in both of the systems in terms of collecting 3 samples to be sent to laboratories for confirmation. NTP should collect infor-‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫التاسع‬ ‫املجلد‬ ‫الثاين‬ ‫العدد‬ 207 mation on contacts and enhance contact tracing.
• Both systems should try to strengthen public-private partnerships and incorporate private sector data into their systems in order to increase the utilization and representativeness of findings.
• The concept of timeliness and prompt reporting should be applied equally to both systems and for dissemination of reports as well. The end users should receive the reports in hard and soft copies as soon as possible.
• Establishment and protection of databases from power outrages and computer viruses will improve the stability of the systems. Double entry of data will enhance the data quality and prevent missing and erroneous data. More efforts are needed to ensure the stability and sustainability of the systems.
• The general coordination, integration, decentralization and expansion of activities need to be strengthened in order to avoid duplication and provide information for action.
